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(54) NON-AQUEOUS SECONDARY BATTERY AND METHOD FOR USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non- 
aqueous secondary battery that has high voltage 
and high capacity as well as excellent cycle 
characteristics. 

SOLUTION: The non-aqueous secondary battery 
uses as its positive electrode active material a 
lithium-contained complex oxide as expressed in 
a general formula LixAyBzCo(1-y-x)02 (wherein, 
A is at least one kind selected from a group of 
Ti, Ta and Nb, B is at least one kind selected 
from Al, Fe f Ni f Y, Zr, W, Mn, In, Sn and Si; x, y, z 
are respectively 0<x<1.2, 0.005<y<0.05, 0<z< 
0.05). It is desirable that the above non-aqueous 
secondary battery is charged so as to make the 
upper limit value of its positive electrode 
potential to be 4.4 V or more and 4.6 V or less 
at the lithium standard potential, and discharged so as to meke the lower limit 
value of its positive electrode potential to be 3.2 V or more at the lithium standard 
potential. 
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(57) [£ti] 

M¥ft^&l -ISSL i x Ay Bz CO(l-y-z) 02 

(fcSb, A«T i , Ta43J;tfNb«fcOfr*#;d>e>a 
tfn^ / M<i:t)ll"e, BttAl, Fe, Ni, Y, 
Zr, W, Mn, In, S n$5<£Z*S i «J;Dft£*J&*S 

n> 0<x^l. 2, 0. 0 0 5^y<0. 05, 0^ 

z<o. 0 5-e*«) ^^fWjfWStS&Wk 

S^mfiTM. 4V£U:4. 6 V6tTtC&Scfc5^?!S« 

3. 2 VK±lcft*J:3£tttt&fT 




1 ] i X Ay Bz COd-y-z) O2 

(fc*:U AttT i , Ta^NbctO&SS^&l 
tfn^<i^)liT*D, BliAl, Fe, Ni, 
Y* Z r, W, M n , In, S n&£ZtS i cfcO&£ff 
d^ltfn5'>&<tt)liT*0, x, y, zte, 
*V?n, 0 < x ^ 1 . 2, 0. 0 0 5 ^ y < 0 . 05, 
0^z<0. 0 5T$»^>) T^^n^Uf^A^fl^ 

*fLT, -t^iESeffiOilEfi^U^^ASWffiT 
4. 4V£U:4. 6 VWTlZtzZ&^iZftn&ffvZt 

[8t*K4] M3Kai ^^H2ia«0^7K^m?&^ 

[0 0 0 1] 
[0 0 0 2] 

[0003] -^mjfto^Tfe^TKaws^ffl^ifcu^ 1 

#An;fc®?&te, «JE**K<, ^oftit, iSi>x*;u 

*-ffii£a*»jf*$na. mz&mm 5 5 - 1 3 6 1 3 1 

m&mzfflTF-ZtlT^ZL i x C0O2 ft<!£<on#c«ft& 

[0004] ^fc, iM^;M#tt£&#T£t>co<hL 

T, fb^itL i x MOz (MUCo, Ni, Fe, Mn 

©3 t^sasisn* 1 axu 2 ®j^±otc^^^-T) 

T^£n&U^A^#ffi£g£fbft (^¥2-3 0 6 
0 2 2%^) , >fb#S:L i xC 01-y My O2 (Mte 
W, Mn, Ta, Ti, Nb^^t^e.M^n^W 
<ch J bl@, 0. 85^x^1. 3, 0. 05^y^ 
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0. 3 5) T*3tt*U^*A^«£«{b« (4$IH1¥ 
3 - 2 0 1 3 6 8^&$B) , IbfSL i x My O2 G e 
z Op (MttCo. Ni, Mn^^ItfnS 1 1H±CD 
S^&JBtc^ 0. 9^x^l. 3, 0. 8^y^2. 
0, 0. Ol^z^O. 2, 2. 0^p^4. 5) Ttk 
$n^> U (4$HS¥ 7 - 2 9 6 0 3 

-*t&«) , $>2>W*L ix Mi-y Ay O2 (M\*m&& 

JB"eafe0, A«a»*JRMJ:0 t>/jN$(,w 
U ^O^-C0^j^>^6gB{4T^^M> x^l. 0, 
70 0. l^y^O. 4) ^Sn*'Jf>^ta§8Mb 
ft (t$l§f§¥5-2 8 3 0 7 5*f4i«) *1T 

[0005] ££>k, #im ^;M$tt£&s-f 

SfcOchLT, Lia Nib MicM2d02 (Mi teC 
o, M2 \$ S i , P, Ga, Sb, Ti, Pb, B i CD 

tt*«ft»ftft (SW8 - 7 8 0 0 5*f4>» , L 
ia Nit> MicM 2 d02 (Mi IJMn, Ti, Cr, F 
e, V, Cu, M2 \ZA 1 , In, Sn©8^&ltfn 

<b4£j 8 - 7 8 0 0 7 , Lia Nib M 

uM2d02 (Mi teT i , V, Cr, CuT*£>D, M2 
teB, Si, P, Ga, Ge, Sb, Ti, Pb, Bi 

©s*>&»in* imsi±<D7tm) T$$nsM»i 

*«-r*«^Kft« (»BB¥ 8 - 7 8 0 0 8 ^^«) , 
Lia MbNic Cod Oe (MUA 1 , Mn, Sn, 
In, Fe, V, Cu, Mg, Ti, Zn, Mo A* 63 
W3l44>at< im<D&m> 0<a<l. 3, 0. 0 
2^b^0. 5, 0. 02^d/c+d^0. 9, 1. 
30 8<e<2. 2, b + c + d = 1 ) X^tl^m^Mit 

m m mw- 5-242891 ^t'^^nt 

[0 0 0 6] 

BBS 5- 1 3 6 1 3 l#4i*fcH*SnT^4&L ix c 
0O2 Srfi1MltUT«li&iE«TttlBIHcaLT45 
0, Lix C0O2 cfcD s bWtijB«**#"r*«»*«* 
#>£>nT^£o "r^t>^, utl^TOL ix C0O2 & 

*frtttLh C0O2 ©a»«»(Ot5 6a©5te««^ 
CtOTt6T?»S^ 3fe@fiO)iiiP^ff^, L ix Co 

02 <Dmfkmmm&isT, ^^)vmmmf^<ts. 

[0 0 0 7 ] Cin^T(OL i x C o O2 

50 <otscnm±mm\t 3 . 2vot^^o cn^-eEUifc 
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tt*«ffi<STrt*d>ft<, a*cfcOt>K^«ffiT»«*Jt 

5tc Lix C002 %kmmm<Dt!inm±mj£$: 3 . 2 

ft^&fcfcLix C0O2 cogftSliS^|««b^>i"<ft: 

[0008] ^7t, cin^-ctwjBse^nTi^ft^iCL 

ix MO2 (MteCo, Nl, Fe, MnflD5^61 

*?sn* iaxtt2a£t±©7c**a-r) t?«an*u 
fy&^m&mm mmw-2- 306022^ 

T3. 2 VcfcO t>S5^«flE"etttt*J»7f 

[0 0 0 9] {b^j£L i x Coi-y My O 

2 (MteW, Mn, Ta, Ti, Nb<Do*>fr*>&1R2 
n^ / M<(h!)li, 0. 85^x^1. 3, 0. 05 
=*y^0. 3 5) T«Sft<b»Jf»>A4t«M{t« 

(ffl?3- 2 0 1 3 6 8f^fg) , Lix Mi-y Ay 

JR. x£l. 0, 0. l^y^O. 4) T^$n^>1S^ 

5-283075 «4i«) . L i a N i 
b MuM2d02 (Mi teCo, M2 liSi, P. Ga, 
Sb, TK Pb, B i ©S*>&Wi*l* iaH±©7G 

- 7 8 0 0 5^£>$g) , L i a N i b MuMzdOi (M 
i UMn, Ti, Cr, Fe, V, Cu, M2 UA1, 

in, s n©s^e>i«n§ im£k±<D7tm) tssn 

SHtt«Jfi*«r-r<5«^tt{b* (»«¥8 - 7 8 0 0 7 

, L i a Nib Mi c M2d O2 (Mi «T i , 
V, Cr, Cut^D, M2 \ZB* Si, P, Ga, G 
e, Sb, Ti, Pb, B i ©Sj&^iSnsilHi 

¥8 - 7 8 0 0 8^$B) , L i a Mb N i c C Od O 
e (MliA 1 , Mn, Sn, In, Fe, V, Cu, M 
g, Ti, Zn, Mo^bItfnS^<<hfeli0^ 
JR, 0<a<l. 3, 0. 02^b^0. 5, 0. 02 
^d/c+d^0. 9, 1. 8<e<2. 2, b + c + 
d = 1 ) T^Sn*«<&»{ttt (4£Hf§¥ 5 - 2 4 2 8 9 

nt&ffi) ft ft>, ffirEft^iCL i x MO2 -essn* 
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[0010] — ^, fb#j£L i x My G e 1 Op (M« 
Co, Ni, Mn^5I«W ia£A±©a^JR7C 
^, 0. 9^x^l. 3, 0. 8^y^2. 0, 0. 0 

l^z;£0. 2, 2. 0^p^4. 5) -e*sn*iS'& 

mitm <»m§¥7 - 2 9 6 0 3*t&a> -eta, ±ksj£ 
au. 5 v<D&ftTT?fttkn*ft*D remove ? 
(D&B&m-DT&o. 5 oim 9 )im<Dmmm&&& 7 

10 0-7 5%$tffi]±LT^§. l/*bft**6> HIS<Z)« 
fftTte 5 0 0 It -f i7;i/«Tt> 8 0 %K±©eajSfiF**« 

[0011] c:co<£?i;:, K«ffi««Ti|gffi»jfiC0SSc5£ 
ftiEffie»K^ie«EETTfe^»»ft3fe»«^plffift# 

[0 0 12] Lfc^oT, #3691 tt, iSmjEEtCWA., ^ 
[0 0 13] 

iOIEffiSttRfLT, -J&SLix Ay Bz Con-, 
-z) O2 AUTI, T a 43<J;££N b J; 0 ft* 

#j&*S8tfn*4>fe< ft> BliAl, F 

e, N i , Y, Z r , W, Mn, In, S n:fc<£tfS i 

«toft<5»*^satfn*^ft< ft la-e&o, x, 

y, z te, 0<x^l. 2, 0. 005^y 

<0. 05, 0^z<0. 0 5t^^.) T^WJf 

[0 0 14] ±12— tSL ix Ay Bz Con-,-*) O 
2 tc4ol>T, Li (U5P^A) i*^tx©IliM 

c£>5^ l/-ya >^E^ 0 x (BffiH/hS < ft 

0, »«tcfc0 L i -f*>®-f a >*tjfi 

C0x©«U*t<^, Lii^txOt^l. 2 
£0;*:^<ft£ch, MlitM'J^^A, KffcU? 1 
*»{bU5 L ^Aft<i:<08J^J5S:«©±j«a^#<ft 

40 >y-d:Set-5fc«, iEaoff»3^T7*ft<ft4&. ^ 

[0 0 15] ^^c, ±S2— ®S;L i x Ay Bz C o 
d-y-zj O2 K&^T, A(Di$gfy(DtH ^5®, 

iftatcfco^id-rsctttftv^ o. oo5^ y < 

0. 0 5 <D®imft\Z&Z> y(^M^ 
0. 0 0 5*S»<D«-&, CoO-StATWLfcM 
a*3fc#fc»abft^&#, ¥^«EEOfiT^*L<ft 
50 0, ^^c, iBaffT?3C«bfct#©U--f ^;M*tt%3K< 
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ft*, mrc, yOm&O. 0 5^8^1 Liz A 

03 \ i co 3 t&z<Dm±&®&i&mztSii$.L j $>*? 

<ft3. Liz COj \*nMWitfcfcLTmteftT*XX 
^*5\% : &Z.-rtcSbftl£l,<te<, £fc, 

0. 0 5 £k±<Dm&\Z\Z. iJglfn^ofcTL T 

C"r£:#)S?£L<ft^ 0 Tft*^> A^MgfyOt 
teO. 0 0 0 5^y<0. 0 5 0Q$5BWc:&3<h£l;:o 
^ C o CO-gg £ A Tfi& b fz Z. £ \Z ct %mmmtt\Z?£ 
51 U y<Dm\tO. 0 0 5^y^0. 0 3<DfSKfttC& 
Z>Z.£&mzftfi£L\,\ 

[0016] ^m\z^xjEm^mtLxm^^u 

Ay Bz Con-y-z) O2 H&^T, BTitAK F 
e, Ni, Y, Zr, W, Mn, In, S n&£ZfS i 

IftLT^ci:^. :©B©I^fz(DlH ft 

iHctOflt^Ci^l^ 0^z<0. 05 (Dig 

0 s^jSA-s^fcn, m£i&®<D±!$,m&&^±\z. 

^lttltoo/:AK Fe, Ni, Y, Zr, W, 
Mn, In, Sn, S i ft l/TSO, 

[0 0 17] 

BibTffll^- J&itL ix Ay Bz CO(l-y-z) O2 

TISL i 2 COs &m^. CoItlT^Co(DSi 
ffi, »{btt£fctt*R*btt£ffi^ Ti, Ta, NbiH 
tLT«^n^^7C*<7)WK*, *BKbtt£fcttBMbft 
Srffl^*il£j&*0f CoiTi, Ta, N 

Fe, Ni, Y, Zr, W, Mn, In, S 
n, S i ft £TBtl*r A 1 , F e, N i , 
Y, Zr,W, Mn, In, Sn, Si iBtlTH 

nt><D7tm<Dmm.tk. jmim*tz\-zmt®*m^%z. 

[0 0 18] *»W^V^TiEffiS«lK^bTffl^S — 
»SL i x Ay Bz Con-y-z) Oz (fc/£U AteT 

1, Ta*3cklXNb«k0ft*»^6atfnfc^ft<ifc 
1@T&9, BteAl, Fe, N i , Y, Z r, W, M 
n, In, S n^cfclXS i <fc0ft*»^6Htfn-5^ft 

<(tt)iiT*D, x, y , ztt. -en-en, 0<x^ 

1. 2, 0. 0 0 5^y<0. 05, 0^z<0. 05 

L i C oiH£, T i , T a, N b^<h, Bi"n« 

Al, Fe, Ni, Y, Zr, W, Mn, In, Sn, 
Siii^, L ilf^x^k CofW ( 1 - 
y-z) ^E;k Ti, Ta, NbgWy^k A 
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1, Fe, Ni, Y, Zr,W, Mn, In, Sn, S 
i ffi^ftrf z tJKDU^-WS— K«*U ibnfc^ 

oTfT^tl*. -t® IB, M^giLTli7 5 0-1 0 
5 0WffSL<, 8 5 0-9 5 0t^D^lK 

cfcosfsu^. m&mmtLTtei 0-6 ofirw^w* 

b<, 2 0-4 0B*H#cfc9#*l,Vi. 
[0 0 19] «6*©iE«JS««T?tt, ¥*S«ffirt<<ftV>& 

"C^ft<ft0, ^;H»#d*S<ft*ft < 2fO^«8^ 
LTffi^5-KaL ix Ay Bz Con-y-z) Oz "C^ 

[0 0 2 0] *KW^*5^TIEfiifS«Ki:UTffll>*- 
^SLi x Ay Bz Con-y-z) Oz (fc£fU AteT 

lST^O, BliAi, F e, N i , Y, Z r , W, M 
n, In, S n^cfctXS i «fc 9 tfn*4>fc 

<tfeiit^o, x, y, z^, ^-n-en, o<x^ 

1. 2, 0. 0 0 5^y<0. 05, 0^z<0. 05 

~c$>%>) T^^n^u^^A^a^KfbttTtt, co 

ftUcCi(aoT«OL ix CoOz ttegftofc 

ifiii^iTi^o fftte^. — ix Ay B 

z Con-y-z) Oz T^£tl£$§J$;Tte, A(Di^^t 
30 y ©1^ 0. 0 0 5^y<0. 05 <Dmmz&^T<D 
^, ^ifil^^^Ci:^, ^O^SftS^ 

fb^WKSttOffi^L Iz AOa^AOMfttei:^ 
M^^b^>-T<ft0, i^<kfW^tt^(STtl)o 
tl/t, AOi^fyOl^O. OOS^y^O. 0 

3 <Dmmiz&^T\$mzA\z<£&wm®mf>mmis^~T 
^^Ttrft^ofciB^^affiWfsnsi^fcft^. 

[0 0 2 1 ] ±E— «iCL i x Ay Bz C o 

(i -y-z) Oz T^SnsU^A^Wft^BHbttSIffi 

tt«ffiffi»fc:fe^TL i S*P«ffiT4. 0VJ^±4. 2 

50 V«±4. 2 VKT©«*tc«»J$n*Xfl^tt, a/t 
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iff Kfi Z. & n ;VV VW) 7V A 

fctfh ^O^fi^SfiiJ^n^^o -?fct>%, Lix C 
0O2 T^^n^'J^^A^W^^bft^IES^M 

x Ay Bz COM-y-z) O2 T^^n^) U f^AMl 10 

{k$nx*5 0, 4. ov^±4. 2v«T^m^tc^ft 

[0 0 2 2] *mA\Z&^T, _L|2-«SL ix Ay B 

z con-y-z) 02 -e^ns V^OA^m-SMlty} 

ie®^j^*^-x h^mmmzm^iy. ^Lxmrn 
tzfdL, mm^m^mit, ±mm^<Dh<D\zmt>n% 

Z.tt£<, ffiCD^^cfc^T^ctt^o 
[0 0 2 3] ±IBiESch*ffS]^i±^)ftfficO^Kct:bT 

t?-x\ ^amftML fstt^^^©gn*ffl^tff,n 

fix, _tfEU 

J)\ ] )70U-7)l^~0 U^A-gh U^A 
--r>^^A. U^r>A-^'J^A, D^A — T>v 

^A-^u^A^^^'j^^A-g-^^^^n^o em 40 

S)^oT^iu^^A$:^^fc«M^c^s 0 
[0024] ikm*. ±$mMftww£t&mzfcCTm 

xh^Si#i:l$i, SilT, Hffi^#JJf £7£/&-r 
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ftMJ5mz±$m^<vjimzmt>nz>z.£u<, m<ojj 
[0025] ±izmm^MM<Dftmiz&tc~DT®im-Tz> 

>^^x>rfA^<H^^f6n^o ^/t, mmmmt 
[0026] iEa^ftacf^KJcftfcoTffiffl-r 

Xr>UXS, Xy$r;k ^*>ifcl«n60^ 
[0 0 2 7] **WO#*-*«»^*liT, #**<0 

n£ r@»fgj £^5) ^t^n^o fit, ^(om 

mmt LT\$mmmmiz u A*ft&s#si*;fc#«jg 

i^xxfik *3V>tex^>;&— K yntf 
U K r/^l/ K e~ L/>^j 
— h^^^Ba^iBt^JKxx^k ftSl^i 

[0 0 2 8] «*SS©|«»{c*fc^T±g5^««J«fC» 
U^Affi^LTte, WAH L i C 1 O4 , 
LiPFe , L1BF4 , LiAsFe > LiSb 
Fs , L i CF3 SOs , L i C 4 F 9 O3 , L i C F 
3 SO2 , L i 2 C2 F4 (SOs ) 2 . L i Cn F 
2n + iSOs (n^2) , LiN (RfSOz ) z , Li 
C (R f SO2 ) 3 , L i N (R f OSO2 ) 2 [CC 
T?R f«7MP7;WH) ^WMTtfcli2i 
K±S^LTfflt^n§o S^ffJC^^SU^-^A^ 
©jftffitt, ^tCK^^n-SfeODTtt^^^, 0. 3 mo 
1 / 1 £t±^5f^b<, 0. 4mo l/l^UD!ff 
^IK £fc. 1. 7mol/lTO^K, 1. 
5 mo 1 / 1 EATrt^OffSL^. 

[0 0 2 9 ] *J8Wl:*^T, ^*»0i»BilT 
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[0 0 3 0] 

coo3i] mmm i 

[0 0 3 2] Liz COj £Co3 CU $r^;Hfe*5 
3 : 2CDj±*rri3— lwjg<&U T i 02 £Cotc:#LT 

^b/io »snfcfi£tt£8*»H«*-?2 o otTi 

WfP»l«#U ^^C6 0 0t:T5l|f B 1§ltLm 8 5 

*»^Hft*OttrtttL i Coo. 97 T i o. 03 O2 T* 
0, ®*X«ia«JCJ:0A*iiOI5Itff««:fllBbfc. §»J 
4ric«lT*5Li2 T i O3 tefip*ELfc)&>ofc. 

[0 0 3 3] ±ta^cfca^LT#^:L i C00.97T i 
0.03O2 SrIEffiffiftReh-U f(DL i C 00. 97T i 0. 03 
O2 t, »«ft«£bT<0JIM&<!:, /H>^-iLT© 
*U77ftb t -Uf>i:^ SSJ£T9 1. 5:4. 
5:4. 0<hfr<5<£5lCfl2§U &^AHiit3 0»ffl 

fg-&l£, N-^^;p- 2 -trnu H -frTiEft 

mw<omm\zm^L. ^mLxmrn^mm^m^vrz 

Tzfe, 1 2 or-tfl 5HrlB*fflK«b&. 3t»« 
\Z& 0±B3L i C 00. 97T i 0. 03O2 CO L i gte^ft-f 

f0L iMitx(DttH 0<x^l. 2 CD® 
mftlz&'otco ^LT, ±ffix(04t5&U. 0 5£TFe>* 

[0 0 3 4] ftafS«Hi:LTttAifill«B«:fflVi, ^<D 
A jfi H (B t A< > ^ - £ L T CD # ' J 7 *y >f t tf - ' J ^ > £ 
£«SJt9 2 : 8 CDlt^Tig^U N - 2 - fcf 

h&SUfc«, 1 2 0*CT1 5B*WJE^K»L 

[0 0 3 5] O^JC, ±E<0«fc3fcLT*§SnfcIEffi<h 
ftSi©Mtcff$ 2 5Mm0g[?Ltt*»Jx^l/>7>f;l/ 



(6) ^2 0 0 1 - 3 5 1 6 2 4 

1. 2mol/l LiPFe /EC + EMC (# 

aiti : 1) ^6&^a»fK c-r&*rfc. x^i/>#- 

(EC) £x^;M3\>P;*7-#*-h (EM 

. C) t<Dftmktl : KDU^mmiZL iPFe £lmo 
^"tStjgTfl^l 8 mm, iU£ 6 5 mmOfBj^MC— # 

[0 0 3 6] z.cx\ B 1 i:St*»»:o^THest5 
U R«{fcS:»t+*fc«>. IESl^>llS2C9 

4 £#l::«63r— X 5 rtfciR^StlT^*. 
[0 0 3 7] mi&tr-X 5 ttttB-e, -t<D«ffi^tt— 
WMyWM^n, «»^-X5<&j£fflKte±Ei»# 

20 t?Rfi«^LT^T, ^<B**aBK:»l*lia5 7 a 

n, ^0±E»WBS7 a©HHfc«»rt£ES:B6»#9^ 

TUS. fit, u(DlM7 aC9±®Jcgfi*§#9CQ2§ 

:fc, JhE<D£fP«7 7 a^B5»#9co^ 

B&LTl^. i*P«7 <DiS£jg&7 a ifti#9 0) 

28ffig&9 atO*»K»l 1 fc, 0ffi±T0I*^a 

[0 0 3 8] ^I8ft JEMSIfiTSStC--;^;!/^ 

yJrfimzn. fflmm>fimmzte~Dtcm^-tt*VT$> 
■?-©**ffl^ttas«s*ffl (Him t«) Jc5fe«ffl 

€>n, ±E3Sffi8*9 aOTB^, MHLfecfcac, t}P 

tfbt^s, ibatrt y * > if 1 0 \t* #U7 r Dtru>« 

m&<D±m\z\*mmfti 4^si$n, ti2ii^ 

-X 5 CDigfi tt - y jr;m® 'J - K# 1 STSMS^n 

[0 0 3 9] C(D^?fe{C^ViTH> £fP<£7 tf)^fSjgB7 
50 ai:B)S»#9©!Sai»9 at*«*S8»»l ltgil, 



-6- 



(7) 



2001-351624 



77 

1 tmafc7 tttiE««lOU— Hflci 3T8&«£ftTV> 
ii«<DttJBTtt, lEffil t«ffi8tlJU-H 
#13, »Dfi7, BS»#9*3<fctX-?-n6©»asW»l 
lK<fc^T««WS«8**»Sn, mS§<hLTIE«tcatg 

[oo4o] tit, «fta*iBffl£3 s$n*fe£\ « 

#9©+*«3^rtBE*iai (0 1 Tft -tffljOT^rlRj) tc^ 

□ ffi7<Di*|£|g|$7 afcJJ«***«^TR»lfcffi7 ajWfc 

AS 7 a i:®88B» 1 1 C(OB6»#9 
MRH-6nT^*J»W«9 b^BBSbT^Sffl^SS 



72 



70 



[0041] »6nfc«?a»coiiT, ^o^mp#cD_hRg 

M£4. 4V, 4. 5V, 4. 6V, 4. 7V(h4li 

»S1 6 0 0mAT4. 4V, 4. 5 V, 4. 6 V, 
4. 7 V*TJg«8KTa5«L&|ft, ^n-?tl<DffiEET3 
HrlB)e«JE*«L, 1 6 0 0m AT 3. 3V£T£«SK 

tX5 0 Olf-f ^;w©«*M«:aisu -en 

»04. 4Vm 4. 5V3fem, 4. 6 VlEM. 4. 
7 V**K:45^a 1 0 0V( 2)m&£Zfi5 0 

[0 0 4 2] 

Mil 



ftmmm (v) 




(%) 


1 o ou-f*;ws 


5 0 0*M 


4. 4 
4. 5 
4. 6 


9 8 
9 7 
9 4 


9 5 
9 2 
8 6 


4. 7 


9 0 


5 9 



[0043] mi\z7r:ir±o\z. mmmi<Dmm\t, ^ 
nmj£<D±mi&tf4. 4-4. 6 v <DK<o^m-v\t. 1 
o o^-i^jim, s o o+m ^;m#£*>, VASSikJt 

[0 0 4 4] £fc, H2tC^i»fl»Jl<Z>«»OL i*qs« 
ffiTOft««te*ft€:^T^ E^KS-f.fc'Sfc, §HJ§ 
WlOiJSH 4. 0V^64. 2VC0fl«l:^f7^ 

^T<£5tc, sijew i 8 ^«©iMMB! 

g7 5%, 8 5%, 9 5 KfCAttSWBEdfL i g2p«& 
T*n*n3. 871V, 3. 864 V, 3. 826V 
T*0, 2Sm§i*7 5-9 5 ^leaK^t-S^ift* 
®&te3. 8VH±T*ofe. £ <Z>;tt«8R£ 7 5 9 5 

%o$bst^, tSLmzftonEEi&Tiznmm&i o%* 



T, tt«l<7>«ffi (V) HL i S¥lfi, 0£D, VvsL 
i/Li + T&D, cn«£Jl»^R§|-r«)H4, H5, 
50 06, M7 K*3V>T&H8lT*-5. 

[0 0 4 5] O^lC, dCO^JS^JlOS^fCOV^T, 
(OM^TEI^3. 0V, 3. IV, 3. 2V, 

3. 3Vi4iii:fx.x, *tt«tf-f ^;m«*ff 

^c, fMl 6 0 0mAT4. 2 V^TS 

««T*«L&«, 4. 2VT3B?f B 1^iEM^ 1 
6 0 0mAT3. 0V, 3. IV, 3. 2 V, 3. 3V 

< ^ )v^<omm\z^mti^mmnm(om\:^m^ti. 
&2\z$mmi<o?m<»z- ovm, 3. iv»t, 
3. 2v»t, 3. 3 vtkniz&wz 1 0 oy"C2)m 

[0 0 4 6] 
[S2] 



40 
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(8) 



13 



2 001-351624 

14 



ftmm& (v) 






5 0 01M 


3. 0 
3. 1 


9 9 
9 8 


9 7 
9 5 


3. 2 
3. 3 


9 6 
9 5 


9 0 
8 9 



[0047] « 2 tc^-r j; 3 iz, mm&\ i & 

««E<BTE«£* 3 . 0-3. 3 Vc7)li"rnott«fCfe 

^rt), i o oim#;u»#* 5 0 oim#;up# 

[0 0 4 8] 1 

Liz C03 <hCo3 04 £^;H£Tj$3 : 2 ©Jt*T 

fc- »6nfcje-&«*S«»H» c f 1 T8 5 0t:T5RpM 



20 



*jHJ*ttL i C0O2 T&D, «&*X«|Hl|ffJC«tOA*a 
[0 0 4 9] ±8H<Dct'5tCbT»&L i C o O2 SrIEffi 

^o***U--f ^;Ht»*ffofc. a 

3£J*«M2<0«f6cO4. 4V^1, 4. 5V3fem> 
4. 4. 7 V2Efltfc:*5W-£ 1 0 01M 2 Jim 

5 0 Oit-r^^NrOffi^SSiKI^^^-r. 

[0 0 5 0] 
[«3] 







1 0 ov-tpim 


5 0 0 9)\>m 


4. 4 

4. 5 

4. 6 


8 3 
6 8 
3 6 


3 4 
0 
0 


4. 7 


0 


0 



[0 0 5 1 ] ^3 {CtkT J: 5 it«fll 1 <D%m±* 5fc 
««BEc7)±IS«^4. 4 — 4. 7 V©^fn©3tilC* 

4. 5-4. 7 VOfflO^ttliS 0 01M & )Vmz% 

[0 0 5 2] s/t, m2\zft&mi<Dnm<DL iMmm 

tcSLTHS*** S2tc^Td;3^, J*«0lll<B«» 

ft ^«WlO«fc5S:LiS¥«fiT4. 0VA^4. 
£ bK, ^3(Cl:fcti^Jl^ffi^C0 8it<^;^<D 

ft«ttffi£fc£ffii23lMM 1 <dw&<d 8 v-i # JWkvWc 

tfcfcll 8 1M ^J«(OMig7 5%, 8 5 



40 



3. 6 2 9 V, 3. 5 3 8V, 3. 3 9 8VT*^D, «[ 

t^S7 5-9 5%<Dmmiz$>ii>2>¥-i%tscmnmz3. 

8V*T@oT^fc. -Cc7);tt«jSS£7 5-9 5%£>fBH 
0 5V^T^fc. 

[0 0 5 3] *D&lZ. £<Dtttfc&\l<Dmi&\Z-D^T, ^ 
<0ft«BS<OT[Bffi& 3 . 0V, 3. IV, 3. 2 V, 

3. 3 vk^*_t> ^i tmmofttkmy-'t zim 

3. 3. 2VM> 3. 3VMCfeMl 

[0 0 5 4] 
K4] 



-8- 



(9) 



15 



%fffl2 001-351624 
16 



(V) 




i o ov-fpjm 


5 o oim^;w$ 


3. 0 
3. 1 


9 9 
9 7 


8 8 
8 3 


3. 2 
3. 3 


7 6 
6 2 


* 

6 4 

4 2 



[0 0 5 5] m4\Z^-?£o\Z, ttttmcMKfitt, & 

IJEE©TEtt^3. 0V:fc<£tf3. lVOftfCH 
l o o tM * 5 0 Oit<^;UP#cht)«^^a^ 

fzm&iz\t, ioo -jm , 500 zjumt *> 

[0 0 5 6] 2 

£lT, C©*lfi«|2TiEffiSi»K<5:UTfflViSU^9A 
^W«^Sfc«<0^/S£#K;STcfc -5 Izft-D fz, 
[0057] Liz C03 chCoa CU £^;UJ£TS$ 
3 : 2<DktmT"i%— fcjg^U TaOz £ColC*fbT 
ailTO. 0 l!iC^itB&£i*3«£tt&D^ ^btC 

ftlsfzo »6nfeffi-&ft^»*»HSt*T2 0 Ottl * 



20 



*WrM«J#U, $^>(Z 6 0 0tt5W B 1S8Fbm 8 5 

Wfi^SfcttOfifiSteL i C oo. 99 T ao. 01 Oe 

0, »*X«[eIftfC*0A^ft<O|Hltff«Sr«BLfc. ©J 

[0 0 5 8] ±IBOcfc5JCUT#fcL i C oo. 99T a 
0.01O2 £jE«ffitt»£LTm>fc«ttte, ^Jfiffilli: 

^ff-DfCo m: 5 iZ^ti&M 2 (DW,ttl<D 4 . 4VM 
4. 5VM 4. 4. 7V^«K£H3 1 

0 O+M^RMSJitf 5 0 0-tf-f ^;HI#<Z)«^S«6» 

[0 0 5 9] 
«5] 



(v) 


e^$si^f^ (so 


1 0 oiMiuw 


5 0 0V"19)Vm 


4. 4 

4. 5 

4. 6 


9 7 

9 6 

9 2 


9 3 
9 0 
8 3 


4. 7 


8 8 


5 4 



[0060] si 5 tc^-Tct "5 mmm 2 <omm*. % 
nnE.<D±mm&4. 4-4. 6v<Dm<D^mx^ 1 

[0061] 04 truism om?fe<£>L i S^PS 

0U2<B«ffite, L i Sfll«ffiT4. 0V*^4. 2V(D 

mmzxT-y^0m&<D^^mtELtz o 2$\z, 
m 5 tc^jfiw 2 <£>^&<7) 8 it-r # )V&<DtkMn&&fc& 
^-f^\ m 5 i^-r eta mmm 2 <Dnm<D s im 9 

i^©MifS7 5%, 8 5%, 9 5%tC*D^^>®m 

tt, LiS*MTfnfn3. 872 V, 3. 848 50 



V, 3. 8 0 8VT$,^ ttWSffi 7 5 — 9 5 % <0 
tC*5frt^)¥^»mmte^3. 8VJ^±T^o^ £<Z>2S 
«SK7 5-9 5S6(DlSffim JfcWfcflS'S «BE<£Tte 
»lSSlO%2&3tt)0. 0 5 VJ£TFT£>-3£o 

[0 0 6 2] O^C, dO*Jgfi»J2CO«jtetCtPV^T, * 
0>tt«Pf©TIKffi£3. 0V, 3. IV, 3. 2V, 

3. 3vfc^^x, ussm tmm<o^m^^jm 
mzft-Dfzo m6izmt&&\2<Dmtti<D3. ovm> 

3. 3. 3. 3 V»«l:*3WS 1 

o oiM^B3M3=fctf 5 o ov-i ?jm<DW$8nti&& 

[0 0 6 3] 
[^6] 
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17 



18 



5fe®«EE (V) 




i o oih^;w$ 


5 0 Otf>f^;M$ 


3. 0 
3. 1 


9 8 
9 7 


9 6 
9 3 


3. 2 
3. 3 


9 5 
9 0 


8 8 
8 4 



[0 0 6 4] &6\Ztf;?£.o\Z, $iW2©tftlt tt 

^tt), i o oiM^;nSf, 5 o oit-r ^^Bti^e^j 

§S*6^f^iS<, »««EE<0TI8fi&3. 2VBLLIC 
[0 0 6 5] ^J£#fJ 3 

[0066] Li 2 C03 iCoa Oa ttlVVtVft} 
3 : 2<DJtSpTJ§— fcljg^U NbOz ^CoC^lN 
b£LT0. 0 lM^JtBtft^iir^S^tJPJt, ^^>tc 

PSMftJSU $^>tC6 0 0tt*5Pf.FISjtLm 85* 



20 



#«-&*{fctt<0fiJBfittL i C oo. ggNbo. oi Oa 

[0 0 6 7] ±8ao«fc-5(Cl/T»feL i Coo. 99 Nb 
0.01O2 £IEffi«4&«£LT^fc^W:, £ 

4. 5VM> 4. 4. 7 V^S«JC*3tt* 1 

0 OlM^Pf^Scfctf 5 0 0it< ^JUP#COm^^fili^ 

[0 0 6 8] 
[fS7] 



^majE (v) 


(X) 


1 0 O^ZJIM 


5 0 o^m pjvm 


4. 4 
4. 5 

4. 6 


9 7 
9 6 
9 0 


9 2 
8 9 
8 1 


4. 7 


8 3 


48 



[0 0 6 9] ^7 tCTKf <fc 5 tr, ^JfiW 3 5£ 
MJE<0±E<fD&*4. 4 — 4. 6 VCDF^^T'te, 1 

oow^«, 5 0 oit-r^;i/P#<ht), m^^fi*tJ^ 

[0 0 7 0] 0 6^HJBfi»J3O«»cz)L i 

7 khjsw 3 comma 8 im 9 jy&<Dtinmi<L^k& 

l^7tc^TJ;3tc, ^SEW3om?te^8-^-r^ 
M^Miig7 5%, 8 5%, 9 5%^*5^^>mEE 
tt, L i StPlfit'fnfnS. 8 6 4V, 3. 850 50 



V, 3. 8 0 0 VT^D, MfS7 5-9 5%(DfgK 
fC^^S¥^ft««ffi«3. 8VWr$)o/c. CCD®* 
SSSK7 5-9 5%£>«SBTte, tt«^3«£E(STtt 

[0071] ~d€\z, z(DMi&m3(Dmmzz>^x, t 

(Dlfomm<DTffiiM%: 3 . 0V, 3. IV, 3. 2 V, 

3. 3 v\z&z.x, mmmi tmmo^wcm^ ^ jvu 
m^ff^>rzo s 8 iz ^mm 3 <Dnt&<D 3 . ovm, 

3. 1VM 3. 3. 3 VJSWcfctt* 1 

0 ou-f ^;u»#43j;^5 0 0 v-n? jwftoismwi&m 
\zM?zmtimmm%fm*7F;'to 

[0 0 7 2 ] 
K8] 
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(11) 
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20 



*®«BE (V) 


n^mmnm (%) 


1 0 OtM^JH* 


5 o oim^;m$ 


3. 0 
3. 1 


9 7 
9 6 


9 4 
9 2 


3. 2 
3. 3 


9 2 
8 9 


8 6 
8 3 



[0073] ^8\z*k-r&?\z. mmm 3 <Dnm\z. wl 
nxfc, iooim^;h^ s o ov-i ?)mt*>nti 

[0 0 7 4] 3IJg^J4 - 1-4 - 443«fctftt«M2 - 1 
— 2-6 

^-T, dco^Jffie«J4- 1^4-4£J:CJCJtKff|2- 1- 

2 -6TjEffif£^S5£LTfflV>£ 1 OlgOUWAt 20 

[0075] Liz Cos tCoz CU ^^E;HtT?ft 

3 : 2 (Ditmx^— IZUSL, T i 0 2 ^CotC^tbT 
iilTO. 0 0 0 5-0. 1 3K^Jt©fiBT«ft;*it- 

;^Sfi, 1 5P#[S0iE'&Lfc. zm^KsR^HM*^ 
0 01CT1«MW«#U $6l:6 0 0tt5l§B«J$l/ 

fe^> 8 5 otT2 ommvkftisTm&LLiz. mzntz 



* [0 0 7 63 ±8Bi:tt*JtC, T i 0 2 £CotC#LTi 

<t it o . 15-0. 2 mT&<Dmxwm'£ j &%m$:to 
?l, ^nummmtmm^z^^ry^^m^m^m^ 

[0 0 7 7] fjg2<E>J;5KT i rt*0. 0 0 0 5-0. 1 

0 5uc3§t££twm & )i>mfit&7K-? . «9k: 

teT i \Z£2>m&m (T&fr-fe, C o tC;ttT<5T i <Dg 

[0 0 7 8] 
K9] 





T i lei 












mm 


(Wh) 


Jt®^j2-1 


0. 


0 0 0 5 


4 8 7 


9. 


7 3 




0. 


0 0 1 


5 4 7 


9. 


7 3 


Jt«0tJ2-3 


0. 


0 0 3 


7 7 2 


9. 


7 1 


^fiS#]4- 1 


0. 


0 0 5 


9 5 1 


9. 


6 9 


HJSW4-2 


0. 


0 1 


9 6 0 


9. 


6 5 




0. 


0 2 


9 6 7 


9. 


5 7 




0. 


0 3 


9 6 9 


9. 


4 8 


J£Sc#J2-4 


0. 


0 5 


9 7 0 


9. 


2 7 


Jt«*J2-5 


0. 


0 8 


9 7 0 


8. 


8 9 


JtSc^J2-6 


0. 


1 3 


9 7 1 


8. 


4 5 



[0 0 7 9] m9lZ^T£o\Z, T i IZ&ZW&mtf WMfr-DtCo 

0. 0 0 5HmtJ£U:0. 0 5Iimt*«©SIJBM4- [ 0 0 8 0 ] ^Jg0»J 5 - 1 — 5 - 43$ <fcmt«0!l 3 - 1 

l-4-4fcL *-r*^*#***<, 7&Offl|8i*Si 50 -3-6 



-11- 



(12) 



2001-351624 



21 

Z<DmMM5- l-5-4:fecttfl£$£#J3- 1- 
3 - 6TIEffi7£^g<*:LTffi^5 1 OlfiO'JWAt 

[0 0 8 1 ] Li 2 Cos £Co 3 04 ^r^HtTft 
3 : 2 (DitmX^—\zm^L, T a O2 £CoKl*fLT 
a<hbT0. 0005-0. 1 3 ^ktCDfflXWmZl*: 

z>mtimm?L. ^^\zTJiu-;vt^iax.x^-jv^ 

Sgn2 0 0tTlWSU ^^tC6 0 0t:T?5 
«fW«»Ufc«, 8 5 0tT2 0^jflTMU 

[0 0 8 2] ±|Bitt»Jfc, TaOz £CotC*fbTa 
ilTO. 15-0. 2jSmt©l«Tflm$ia-£^iW 



22 



70 



[0 0 8 3] ittJfgcDcfc^tCT a#0. 0 0 0 5-0. 1 
3 M^ltg^^^^ J: o \Z LT^bfc U ^9 A^WIS 

^;pK»srfTt>fc. ^ i o izmti®mmmmti&m<D 
% o%\zm~?2>&-z<ov'i 2)vm$t*7tt* ttz. mi 

og&s) £*bjb«*s**>#^«?-. fc«u mi 

0 fC&^Tte, T atCcfc£g^fi<7}^&^t>CQ^6^ 

[0 0 8 4] 
[110] 

















(yffi) 


mm 


(Wh) 


Jt«*H3-l 


0. 


0 0 0 5 


3 24 


9. 


7 3 


items- 2 


0. 


0 0 1 


4 7 1 


9. 


7 2 


Jttfctfl 3-3 


0. 


0 0 3 


6 7 0 


9. 


6 9 


SSSfi 09 5-1 


0. 


0 0 5 


8 8 2 


9. 


6 7 




0. 


0 1 


9 04 


9. 


6 1 




0. 


0 2 


9 0 6 


9. 


4 7 


^SSW5-4 


0. 


0 3 


9 0 8 


9. 


3 1 


it®^3~4 


0. 


0 5 


9 11 


9. 


1 6 


Jt&#|3-5 


0. 


0 8 


9 12 


8. 


7 5 


Jt®^H3-6 


0. 


1 3 


9 12 


8. 


1 5 



[0 0 8 5] Si 0 K^-f cfc^tC, TaKcfc5«tj|»5&* 
0. 0 0 5JiTHtJ£U:0. 0 5S^Jt*«<3^Sfifl&J 5 - 
1-5 -4te, +Mi^*A»«*<, ^OfflSBl^Si 

[0 0 8 6] *S6t*J6 - 1-6 -4*3ct^Jt«W4- 1 
— 4 — 6 

£-f, C^Jg«ftJ6-l-6-4^5 e fctXlt«««J4-l- 
4- 6TIEttfSftK<!:LTffl^* 1 Ofg^'Jf^At 40 

[0 0 8 7] Li2 C03 iCoa Oa e^WtTW 
3 : 2<Z>Jt*Ti3— Kffi'&U Nb02 ^CoiC^fbN 
b^LTO. 0 0 0 5-0. 1 3K^Jfc<BPflTH»$-t* 

H«+T2 0 0t:TlWP H raJ*U $e»(C6 0 Ott'5 
WrlH«Rplxfc«. 8 5 0tt2 o«fK««F ItMl 



[0 0 8 8] ±EtttMl:, Nb02 ^CotC^fLNb 
<hlT0. 15-0. 2K : PJt©MTH»S-fr*«£i!D 

[0 0 8 9] W!B©«k5f:Nb^0. 0 0 0 5-0. 1 

3mT&mm2^%&?\zvT£>f&Lfz.<)3 L 'yj±^ 



■y-f ^;n*«*ffofc. si i tc«*e»#ffl«H«*» 
mi i tcttNbiCcfcsaaa crfctot, coicarr* 

Si 1 tC^Tte, NbtCcfc^g^ffi^^^^CO^e 
^>&(D^<Dj[@l::S7Kt~£>o 

[0 0 9 0] 

[Si 1] 
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(13) 



23 



ISM 2 001-351624 
24 

















mm 


(Wh) 


VcMtMA-l 


0. 


0 0 0 5 


442 


9. 


7 1 




0. 


0 0 1 


5 2 4 


9. 


7 0 


Jfc«#J4-3 


0 . 


r\ f\ o 

0 0 3 


7 6 0 


9. 


6 7 




0. 


0 0 5 


9 5 1 


9. 


6 4 


^GBtTy O — Z 


0. 


0 1 


q a n 

you 


9. 


5 8 


^J6#J 6-3 


0. 


0 2 


9 6 7 


9. 


3 8 


USSfll 6-4 


0. 


0 3 


9 6 9 


9. 


1 9 


ifc|fc0iJ4-4 


0. 


0 5 


9 7 0 


9. 


1 1 


Jt«W4-5 


0. 


0 8 


9 7 1 


8. 


6 4 


Jt«^J4-6 


0. 


1 3 


9 7 2 


8. 


0 2 



[0 0 9 1 ] IllC^tct^f:, NbKcfc£fi&§a* 
0. 0 0 5Hm££LL0. 0 5^it*^CD^SS^J6 - 

[0 0 9 2] 

[mi] *mmz&*}m-frnm<D~m*m^mz^ 
[13 3 ] mmrn i ^tfit^j i cds^co s -tM 



o> uMittffi (l x, mtoziEMismm 

20 IiSfc0©»t$n?»5. 

[13 5] 2 Ot»© 8 i7 Jl'ftOjSttfiSft 

[i^7] nmm3<Dnm<D8V4 9)v&<Dtknn&&{£ 

1 lEffi 

2 JUS 
3 



[132] [B3] 




m@^«j33Bff*Sfey<ott««* (Ah/kg) 

t&mszm (%) 
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(V) 




100 



' ■ *• «™ trm _ _ -i*__if-u UTI ITU 



\ 



15 



ims] 



6 





4 5 




4. 3 




4. 1 








3 9 


(V> 






3 7 




3 5 




3. 3 



3 87^V 3 848V 

3 808V 




10 20 30 40 60 60 70 80 90 100 



[[17] 



fit 



(V) 



3 864V3.S50V 

3 800V 




10 20 30 40 50 60 70 80 90 100 



160 200 
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